AHHOTALINSA

Pabouas npoepamma no ceomempuu 10 xnacca cocmasnena Ha ocHoge hedepanbHO20 KOMNOHEHMA 20CYOapCmMEeHHO20
cmanoapma OCHOBHO20 00we2o obpazosanus, Ilpoepammvl no e2eomempuu « yuebHuxky oaa 10—I11 knaccos
obweobpazosamenvrulx wkon aemopos J1.C. Amanacana, B.®. Bymyzosa, C.b. Kadomyesa, 2.I". l[lozusaxa, JI.C. Kucenesou.

Jannaa pabouas npocpamma noiHOCMbl0 ompadicaem 0a308vlll Ypo8eHb NOO20MOBKU WIKOIbHUKOE NO pa30enam
npozcpammel. OHa KOHKpemuzupyem cooepoiicanue mem 00paz08amesbH020 CManoapma u oaem npumepHoe pacnpeoeienue
VUeOHbIX 4acos8 no pazoenam Kypcd.

IIpoepamma evinonnsiem o0ge ocHosHvle @yHkyuy. WHGOPMAITMOHHO-METOAUYECKAS] QYHKYUS NO3807em 6cem
yuacmHukam obpazoeamenbHo20 npoyecca NoLy4ums npeocmasieHue 0 Yeusx, cooepicanuu, oower cmpameuu 00yueHus,
B0CNUMAHUA U PA3BUMUSL YYAWUXC CPEOCMEAMU OAHHO20 yuebHo20 npeomema. OpraHu3alHOHHO-TUIAHUPYOMAs QYyHKYUs
npedycmampusaem 6vl0eleHue 3dMmanog o0yueHus, CmpYKmypupoeanue YyueOHo20 Mamepuand, onpeoeieHue e2o
KOJIUYECMBEHHbIX U KA4eCMEEHHbIX XAPaKMePUCMUK HaA KAXCOOM U3 IManos.

CTpyKkTypa 10KyMeHTAa
Pabouas npoepamma exntouaem cnedyowue pazoenvl. NOACHUMENbHAS 3ANUCKA, OCHOBHOE COO0epicaHue, NpUMepHoe
pacnpeodeiieHue y4eOHbIX YaAco8 No pazodeidam Nnpocpammvl, mpebo8arus K YPOGHIO NOOSOMOBKU YUAUWUXCA OAHHO20 Kldccd,
memamuieckoe NIaHUposanue y4ebHo2o mamepuand, noypouHoe niaHuposanue, npumepHvie KOHMpolbHble pabomul, yuyedHoe
u yuebHo-memoouyeckoe obecneyerue o0yyeHus 0Jis y4auuxcs u y4umess.

O0mas xapakTepucTHKA Yy4e0HOIr0 NpeaMera

T'eomempus — 00uH U3 8adsCHEUWUX KOMNOHEHMO8 MAMEMAMUYECcKo20 00pa308anus, OHa Heobxoouma OJisi NPUOOPemeHUs.
KOHKDEMHbIX 3HAHULL O NPOCMPAHCmMEe U NPAKMUYECKU 3HAYUMBIX YMEHUl, (QOpMUPOBAHUs A3bIKA ONUCAHUS 00BEKmOo8
OKpyJicaowe2o Mupa, pazeumusi NPOCMPAHCMBEHHO20 BO0OPANCEHUs. U UHMYUYUU, MAMEMAMUYEcKou Kylbmypvl U
9CMemu4ecKko2co0 GOCNUMAHUs yyawuxcs. H3yuenue zceomempuu 6HOCUM B6KIAO 6 passumue J102U4ecKo20 MblULIeHUs U
Gopmuposanue NoHAMUA 00KA3AMENbCMEA.

Hean
H3yuenue npedmema HanpasieHo Ha OOCMUMICEHUe CLeOVIOWUX Yelell:



- 08lIA0€HUEe CUCEMOU 3HAHUL U YMEHUl, He0OXOOUMbIX Ol NPUMEHEHUS. 8 NPAKMUYEeCKOU OesmelbHOCMU, U3YYeHUs]
CMEIHCHBIX OUCYUNTIUH, NPOOONAHCEHUSL 0OPAZ0BAHUSL,

- UHMEIeKMYANIbHOe paszsumue, GHopMupo8arue CEOLUCMBEHHbIX MAMEMAMULECKOU 0essmelbHOCMU KAYecms TUYHOCU,
HE0OX0OUMBIX Hello8eKy O/l NOTHOYEHHOU JICU3HU 6 COBPEMEHHOM o0bwecmee: SCHOCMU U MOYHOCHU MbICIU,
KPUMUYHOCMU MbLULICHUS, UHIMYUYUU, T02UYECKO20 MbIULEHUS, DJIEMEHNMO8 Al2OPUMMULECKOU KYIbMypPbl, CNOCOOHOCU
K Npeo0oneHuio mpyoHocmell,

- hopmuposarue npedcmasienuli 00 uUOeIX U Memooax 2eoMempuu KAk YHUBEPCANbHO20 $A3bIKA HAYKU U MEeXHUKU,
Ccpeocmea MoOeIUpoOBaAHUs A8NEHUL U NPOYECCO8;

- gocnumawrue KyJaibmypvl JUYHOCMU, OMHOWEHUS K npeomMemy KaK K 4acmu oOujeuenoseyeckol Kyibmypbl, ueparoujel
0Co0Y10 POJib 8 00UWECNEEHHOM PA3BUMUL.

MecTto npeamera
Ha uzyuenue npeomema omeooumcs 2 uaca 8 neoenio, umozo 68 uacoe 3a yueoHuwlil 200.

Pe3yabTaThl 00y4yeHus
Pezynomamul 00yuenus npeocmaénensvt 6 Tpebosanusx K YPOBHIO NOO2OMOBKU U 3A0AIOM CUCMEM) UMO208bIX pe-
3YIbMamo8 00yyeHus, KOMOPbIX OO0AHCHbL 00CMuUYb 6ce yuawuecs, oxanuusarowue 10 xnacc, u oocmudiceHue KOMOPbIX
a61aemcs.  0053amenbHblM  YCI08UeM NOJLONCUMENbHOU ammecmayuu yuyenuxka 3a kypc 10 xnacca. Omu mpebosanus
CMPYKMYPUPOBAHbL NO MpeM KOMNOHEHMAM. 3HAMb, YMemb, UCNOIb308AMb NPUOOpemeHHvle 3HAHUS U YMEeHUs 8 NpaK-
MUYecKol 0esasmebHOCMU U NOBCEOHEBHOU HCUSHU.

Pacnipenenenne yueOHbIX 4acoB IO pa3ziesaM IpOorpaMmbl

Beedenue. Axcuomvl cmepeomempuu u ux cieocmeusi — 5 uacos.

Ilapannenvnocmo npamelx u niockocmeu — 20 yacos.

Ilepnenouxynapruocmo npsamolx u niockocmeit — 20 uacos.

Mnoeoepannuku — 13 uacos.

Bexmopuwl 6 npocmpancmee — 7 uacos.

lloemopenue — 3 uaca.

B kastcoom u3z pazoenos yoensemcs BHUMAHUE NPUSUINUIO HABLIKOG CAMOCOAMENbHOU pabombl.

Ha npomscenuu usyyenus mamepuaia npeononazaemcs 3aKpenjienue u ompadomka OCHOBHbIX YMEHUll U HABbIKOG, UX
COBEPUIeHCMBOBAHUE, A MAKICE CUCMEMAMUZAYUS NOTIYYEHHbIX paHee 3HAHUU.



B xo0e uzydeHus wmamepuaia nianupyenics npoee()eﬂue namu KOHI’I’lpOJlelepCZ60m no OCHOBHbIM memdam.

Coneprxanue 00yueHus

IIpsimble M 1UIOCKOCTHM B mpocTpaHcTBe. OcHoguble NOHAMUSL CcmepeoMempuu (Mmouka, npamas, HNI0OCKOCHIb,
npocmpancmeo). Ilonamue o6 axcuomamuueckom cnocobe nocmpoenusi eeomempuu. llepecexarowuecs, napanieivhvie u
cKpewusaowuecs npamvie. Y201 medxcoy npamvimu 6 npocmpancmee. llepnenouxkynapnocmo npsameix. Ilapannersnocms u
NepneHOUKYIAPHOCIb NPAMOU U NAOCKOCMU, NPUSHAKU U céoticmea. Teopema o mpex nepnenoukynapax. llepnenouxynsap u
HAKIOHHAs K naockocmu. Yeon meocody mnpamou u niockocmouio. llapannensnocms niockocmeti, nepneHOUKYIAPHOCHb
NIIOCKOCMel, NpU3HaKu u ceoucmea. J[8yepaHHvlil Y207, JIUHEUHbl Yeoll 08yepaHHozo yena. Paccmosanue om mouku 00
niockocmu. Paccmosanue om npsamoti 0o naockocmu. Paccmosnue medxcoy napanieibHbiMu niockocmamu. Paccmosnue
MeAHCOY CKPEUUBAIOUWUMUCS NPAMBIMU.

MHuororpaHHuku. Bepuwunsi, pebpa, epanu mHo2oepaHHuxa. Pazeepmxa. Mmnoecoepanusie yenvl.  Bwinyxivie
MmHoeoepanuuku. Ilpuzma, ee ocnoeanus, 6okogvle pebpa, evicoma, OOK08aAs nogepxHocms. Ilpsamas u HaKIoOHHAA npuzma.
IIpasunvruas npuzma. Ilapannenenuneo. Ky6. Ilupamuoa, ee ocrhosanue, 6oxkosvle pebpa, vicoma, OOK08AS NOBEPXHOCHIb.
Tpeyeonvuas nupamuoa. Ilpasunvnas nupamuda. Yceuennas nupamuoa. I[lonamue o cummempuu 6 npocmpancmee
(yenmpanvhnas, oceeas, sepkanvhas). Ceuenus muozozpanHuxos. lIlocmpoenue ceuenuti. IIpeocmaenenue o npasuibHuIX
MHO202PAHHUKAX (Mempal’op, KyO, 0Kmasop, 000eKa’op u ukocasop).

BekTopsl. Bexmopwi. Mooyns eexmopa. Pagsencmeo eexkmopos. Cnodxxcenue 8eKmopos u YMHONCEHUe 8eKmopa HA YUCIIO.
Konnuneapnvie e6exmopwul. Paznoowenue eexmopa no 08ym HekoanuHeapHvlM eekmopam. Komnnanapnvie eexmopbi.
Pa3znoorwcenue no mpem nexomnnanapuvim gekmopam. — *

TpeOGoBaHus K YPOBHIO MOATOTOBKU yUaIIUXCS

B pesynomame uzyuenusn kypca yuawuecs: OOAHCHbl:

3HATh:

« OCHOBHbIE NOHAMUSL U ONPeOeleHUsl 2EOMEeMPUYECKUX pusyp no npozpamme;

- hOpMYIUPOBKU aKCUOM CTMepeoMempPUlU, OCHOBHbLIX MeopeM U UX C1e0CMEUl;

* BO3MONCHOCIU 2e0OMEMPUU 8 ONUCAHUU CBOUCME PeanlbHbIX NPEOMemMOos U UX 83AUMHO20 PACNOTIOHCEHUS,

« POJIb AKCUOMAMUKU 8 2e0MeMmpUlL;

YMETb:

- COOMHOCUMb NIOCKUe 2eomempuieckue @ueypvl U mpexmepuvle 00beKmbl C UX ONUCAHUAMU, YepmedCaMu,
U300padCeHUAMU, PA3IULamy U AHATUSUPOBAMb 83AUMHOE PACNONI0dNHCEHUEe ueyp;



. M306pa9fCCIH1b ceomempudecKue @szpbl u meiua, 6blNOJIHANbL Yepnieasic no yCiosuro SCIOCZ'{M,'

pewantvb ceomempuldecKkue 361061’-!1/[, onupasiCco Ha U3y4€eHHovle ceoticmed NnjaianumempudyecKux u cnmepeomempudecKux qbuzyp

U OMHOWEHUT MeXHCOY HUMU, NPUMEHSS aNeeOpaudeckuil U mpueoHoOMempuiecKull annapam,
- NPOBOOUMb 00KA3AMENbHBIE PACCYHCOCHUS NPU PeueHUlY 3a0a, 00KA3bl8amb OCHOBHbIE Meopembl KYpCd,

NPOCMPAHCMBEHHBIX MeJl U UX NPOCMEUUUX KOMOUHAYUL,
« CIPOUMb CeYeHUss MHO202PAHHUKOS,
UCII0JIb30BaTh MPUOOPETEHHBIC 3HAHUS K YMEHHUS B MPAKTUUYECKOM JIEATETbHOCTH U MOBCETHEBHOM KU3HU IS
- UCCNIe008aHUS (MOOENUPOBAHUS) HECTIONCHBIX NPAKMUYECKUX CUMYAYULL HA OCHO8E U3YYEHHbIX DOPMYI U CB8OUCME puyp,
« GLIYUCTEHUS ONIUH U NI0Waoel peanbHblX 00beKmMos npu peuleHuy NpaKmudeckux 3a0ad, UCnoab3ys npu HeoOXo00UMoCmu
CNPABOYHUKU U BbIYUCTIUMENIbHBLE YCMPOUICMEA.

Hcnonp3yemblil yaeOHO-METOANYECKUN KOMILIEKT

BLIYUCTAMDb  JIUHEUHble DJIeMEeHmbl U yeavl 6  NPOCNpPAHCMEBEHHbIX KOHgbueypauuﬂx, I/l]lOI/L!ClaM noeerHocmeﬁ

1. Atanacsu JI.C., byry3os B.®., Kanomues C.b., ITo3usk 3.I'., Kucenesa JI.C. I'eomempusa. 10—I11 knaccol: Yuebnuk ona
obweobpazoeamenvhvix yupesxcoenui. M.: I[lpoceewenue, 2009.
2.3uB B.I'. J[luoakmuueckue mamepuanst no ceomempuu ons 10 knacca. M.: Ilpoceewenue, 2004

TemaTuveckoe MIIAHUPOBaHUE Y4eOHOr0 MaTepuasia

Ne Tema Kom-Bo gacos,
naparpaga OTBeneHHOE Ha
ydeOHUKa W3Y4YCHHE TEMBI
BBenenue. AKCHOMBI CTEPEOMETPUU U UX CIIEACTBHS (5 4acoB)
I'naBa I. [TapainenbHOCTB NPAMBIX U IIIOCKOCTEN (20 yacoB)
1 Ilapannenvnocms npamolx, NpAMOU U NIOCKOCMU 6
2 Bzaumnoe pacnonosicenue npsamvix 8 npocmpancmee. Y201 mexncoy 08yms npsmMblmu 5




KonTponbhas padora 1 1

3 llapannenvrnocmo niockocmeu 3

4 Tempas0p u napannenenuneo 3
Pewenue 3a0au 1
KonTponbnas pabota 2 1
I'naBa II. [lepnieHauKyISIpHOCTD MPSIMBIX U II0cKocTel (20 yacoB)

1 llepnenouxynaprHocms npsAmMou u ni0CKoCmu 6

2 Ilepnenouxynsap u HaKIoOHHble. Y201 Medncoy npsAMoll U NIOCKOCHbIO 6

3 Heyepannwiii yeon. Ilepnenouxynsprocme niockocmet 6
Pewenue 3a0au 1
KouTponbsHas pabora 3 1
I'nmaa I1I. Muororpannuku (13 yacoB)

1 Ilonamue muozoepannuxa. Ilpuzma 4

2 llupamuoa 6

3 Ilpasunvrvle MHO202PAHHUKU 1
Pewenue 3a0au 1
Kontponbnas padota 4 1
I'maBa IV. BexTops! B mpocTpaHcTse (7 4acoB)

1 Ilonamue sexmopa 6 npocmpancmee 1

2 Cnoorcenue u gbluumanue 6eKmMopos. Ymnooicenue 6eKmopa Ha Hucio 2

3 Komnnanapuvie sekmopuol 2
Pewenue 3a0au 1
KonTponbHas pabora 5 1
IToBTOpenue kypca reomerpuu 3a 10 kiacc (3 yaca)

Hmoezo 68 uacos




cmeutl

Ne |Tema Tun DJIeMEeHTBI CO/IePKAHUS TpeGoBanus K YpOBHIO Bua xoutpoas, | /domamne Hara Hara
n/m | ypoka ypoka NMOATOTOBKH YYAIMXCS CaMOCTOSITe/IbHON | e 3ajaHue no |pakruy
padoThI IUIAHY eCKH
1 2 3 4 5 6 7 8 9
BBoanoe moBTopenne (5 1yaca)
[l |Ilpeomem | Vpok 3uakomecmeo ¢ codepica-3HaTh: AKCUOMbL O 83AUMHOM Camocmosmenvrnoe  pe- 11 1-2,
cmepeo U3YYeHuUs [Huem Kypca cmepeomMempuu,pacnoioncenuy moyex, wienue 3a0a4 3a0avu 1,
Mempuu. H08020  |HEKOMOpbIMU 2€0-| NPSAMbIX U NAOCKOCmell 8 NPO- 3, 10 u3
Axcuomel | mame-  MempuuecKuMu meiamu. cmpancmee; onpeoeneHue yuebHuKa
cmepeo- puana  |Césa3b Kypca cmepeomempuu| npeomema cmepeomempuu, oc-
Mempuu c NPAKMUYECKOU 0esl-| HoOBHble NPOCMPAHCNEEHHbLE
menvHocmolo  atooei.  Tpu| pueypol.
akcuomvl 0 63aUMHOM| YMETb: peuams 3a0auu no meme
pacnonodceHul moyex,
NpAMbIX U nAOCKOCcmel
npocmpancmee
2 | Hexomopoie| Komounu |/[ee  meopemvi,  0okasza- 3HATh: 08¢ meopembvl, 00KA3a- Teopemuuecxuti  onpoc,| I1. 3, 3a0a-
cneocmeusi | po- MeibCcmeo KOMOPbIX OCHO-| MebCMB0 KOMOPbIX OCHOBAHO HA  [NPO8epKa oomauinezo| uu 6, 8, 14
U3 AKCUOM | BAHHBIU |BAHO HA  AKCUOMAX — CHie-| AKCUOMAX CmepeomMempuu Badanus, camocmosimeinb- u3
VPOK peomempuu.  IIpumenenue (cnedcmeus uz akcuom). Y MeTh: Hoe peuieHue 3a0ay yueOHUKa
U3YUEHHBIX — meopem  Npu| peulams 3a0a4u no meme
peweruy 3a0ay
3 Pewenue Ypox Ompabomka HABHIKOG NpU- 3HaTh: akcuomvl 0 3aumuom  |Teopemuueckuii onpoc, 1. 1—3,
3a0au Ha | 3aKpen- |MeHeHUs AKCUOM cmepeo- pacnonoxcenuu movex, |[Ilposepka domauinezo 3a0auu 12,
npumeHeHue| 1eHusl Mempuu U ux cie0Cmeuti npu| NPAMuIX U NI0CKOCMell 8 Npo- Baoanus, camocmosmensv- 13, 15 u3
axKcuom U3YYEeHHO |peutenuu 3a0a4 cmpancmee u ux cieocmeus. Hoe peuleHue 3a0ay yuebHUKa
cmepeo- 20 YMeTh: pewams 3a0auu no meme
Mempuu
u ux cneo-




Pewenue Ypox Ompabomka HABVIKO8 NPU-3HATH. AKCUOMbL O 83AUMHOM Teopemuueckuu onpoc, |[1. I-3,
3a0au 3aKpen- |MeHeHUsi AaKCUOM CMepeo-pacnoiodceHuy mo4ex, npamvlx u I Iposepka oomauine2oBaoayu -
Ha npume- |JleHus — Mempuu u ux cile0cmsuti npUnIoCKocmell 8 NPOCMpAaHcmee Ux Badanus, camocmosmens-I(eapuanm
HeHue u3yyeH- |peuwtenuu 3a0a4 credcmaus. Hoe peuleHue 3a0ay 3) u3z
axKcuom HO20 YMmeTh: pewams 3a0auu no meme oudaxmuue
cme- CcKUX
peomempuu mamepuano
u ux cneo- 6
cmeul
Oboobwarow)| Ypox IIposepxka 3HaHull AKCUOMBHATH: AKCUOMbL O 83AUMHOM I Iposepxa domawnezo  |3adauu C-1
uti ypox nosmo- cmepeomempuu u UXPacnon0ACeHUU MOYeK, NPAMBIX U Baoanus, camocmosmenb-{(6apuanm
no meme | penus  |C1eOCmEuUll,  HABLIKOG  UXNJIOCKOCMEU 8 NPOCMPAHCmee U Has paboma 5) uz
«Axcuomvl | u 0600~ [npumeHenus nNpU peuleHUUUx ciedCcmeus. oudax-
cmepeomem| wenua — 3adau YMeTh: pewams 3a0auu no meme muyeckux
puu u ux ma-
cneocmeusiy mepuanos
I'naBa I. [TapannenbHOCTb NPSAMBIX U IIIOCKOCTEN (20 yacoB)
Ilapan- Ypox Paboma nHao owmubkamu. 3HaTh: nOHAMUS NAPATLIEIbHBIX I Iposepra domauine2o 11. 4, 3a0a-
JleibHble uzyyenus |[lonsamus napanienbHulX| NPAMbIX, OMpPe3Kos, Tyyell 8 Badanus, camocmosmenv-uu 16, 89u3
npsamvle HOB020  |NPAMbBIX, OMPE3K08, Nyuell 6 npocCmpancmee; meopemy o Hoe peuieHue 3a0ay yuebHUKa,
8 npo- mame-  [npocmpancmee.  Bsaummnoe napannenvHvix npamuix ¢ Badaua Ha
cmpancmee | puana — |pacnoiodcenue  NpAMulX 6 00KA3ameabCmeoM. ceuenue
npocmpancmee. Teopema o] YMETh: pewiams 3a0a4u no meme IMHO202paH
napanienbHuIX NPSMbIX. HUKa

nJ10CKOCNlb




7 | Ilapan- Kombu- Ulemma o  nepeceuenuu) 3HaTh: 1eMM)y 0 nepeceyeHuu Teopemuueckuti  onpoc,|ll. 4-5, 3a0a-
Jle/lbHble HUpo- NnI0CKOCMU  NApanienibHbIMU NI0CKOCMU NAPANLeNlbHbIMU nposepka domawnezouu 18 (6), 21,
npsamvle 6 | 6aHHbll npAmMbIMU. Teopema o mpex| NpAMbIMU U MeopemMy O mpex Badanus, camocmosamenv-88 u3z yueo-
npo- VPOK napanienbHuix NPAMBIX.| NAPALIENbHBIX NPAMBIX C 00- Hoe peuleHue 3a0ay HUKA, 3a0ayd
cmpancmee. [ Ipumenenue u3yyeHHol Kazamenbcmeamu. Y METhb: peulans Ha  ceueHue
Ilapan- meopuu npu pewieHuu 3a0ay | 3a0aqu no meme WMHO202paH-
JIeIbHOCMb HUKA NJIOCKO-
mpex npsi- cmuio
MbIX

8 |Ilapan- Ypox Ompabomka naswvikos npu- | 3HaTh: HOHAMUS NAPANLETILHBIX Teopemuueckuti  onpoc,[lomawnss
JleibHble 3aKpen- | MeHeHUs meopem o na- NPAMbIX, OMPE3K08, Iyyell 8 nposepka 00MAUIHE20KOHMPOIbHASL
npsamvle 6 | 1eHusl PANNEeNbHbIX NPAMbBIX NPU npocmpancmee, meopemy o Badanus, camocmoamenv-paboma
npo- u3yyeH- | peuieHuu 3a0ay napanienbHulX NPSAMbIX, J1eMMY O Hoe peuieHue 3a0ay
cmpancmee.| Ho20 nepeceueHuu nioCKocmu
Ilapan- napanienbHulMu NPAMbIMU, THeopemy
JIeIbHOCD 0 mpex napaniebHblX NPAMbIX.
mpex npsi- YMeTh: pewams 3a0auu no meme
MbIX

9 | llapan- Kombu- | Bosmooicusie cnyuau 63a- 3HaTh: 803MOJICHbIE CYYAU [ Iposepka domawnezoll. 6, 3adauu
JIeIbHOCMb | HUPO- UMHO20 PACNONI0NCEeHUS 83AUMHO20 PACHONIONCEHUA NPAMOUL UBA0aHus, camocmoamenv-23, 25,27 u3
NPAMOU U | AHHBIU | NPAMOL U NIOCKOCMU 8 NIIOCKOCMU 8 NPOCMPAHCIEe; Hoe peuieHue 3a0ay yueOHuKa
NI0CKOCMU | YPOK npocmparncmee. Ilonsamue | nowsmue napaiierbHOCmuy npsAMo u

napannieirbHoOCmu NPAMOU U | NI0OCKOCMU; NPU3HAK na-
nirockocmu. Ilpuznax PaNNenbHOCmuy NPAMOU U NI0OCKOCHU
napannieirbHOCmu NPAMOoU U | ¢ 00Ka3amenbcmeom. Y METh:
naockocmu. Pewenue 3a0ay| pewiams 3a0auu no meme

Ha npuMeHeHue NPUHaKa

napainerbHoCmu nPAMou u

njiocKkocmu

10| Ilapan- Ypox Ompabomka Hagbikos 3HATH: 803MOJICHbIE cnyvauTeopemuueckuti  onpoc,|[1. 6, 3adauy
JIeIbHOCMb | 3aKpen- | peuieHus 3a0a4 Ha npu- B3AUMHO20 DACNOIONCEHUSI NPAMOU UNPOBEPKA oomauine2o30—33 u3
NpAMOU U | IeHusl MeHenue meopuu o na- niockocmu 8 npoCmpancmee,3a0anus, camocmosmenb-yueoHuKa
NJIOCKOCMU | U3YYEH- | PALIeIbHOCMU NPAMOU U [NOHAMUE NAPALIelbHOCMU NPAMOL UHOoe peuieHue 3a0ay

HO20 niaockocmu Nn10CKOCMU; NPUHAK na-

ajllieicHocmu I’lpﬂMOl:i U nNi1oCKocmu.




YMeTh: peuianos 3a0a4u no meme

11| 06006- Ypox Cucmemamuszayus meopuu | 3HaATb: NOHAMUSA NAPANNETLHBIX I Iposepxka oomawnezoll. 4-6, 3a-
warowui  [nosmo- 0 NApanieIbHOCMuU NPAMbIX, | RPAMbLX, OMPE3K08, IyUell 6 Baoanus, camocmosmenv-oauu C-2 (2,
VPOK no peHus NpPAMOUL U NIOCKOCU. npocmpancmee, meopemy o Has paboma eapuanm 3) u
meme 0000- IIposepka nasvikos NapaiesibHulX NPAMbBIX, JTEMMY O C-3 (I, ea-
«llapan-  wenus peutenus 3a0ay Ha npu- nepeceueHuu nioCKOCmu puanm 3) u3
JIeIbHOCb MeHenue meopuu o na- napanienrbHuolMu NPAMbIMU, Meopemy oudaxmuue-
npAMOUL U PALIeNbHOCIU NPSAMBIX, 0 mpex napaiebHbiX NPIMbIX, CKUx — mame-
NII0CKO- NPAMOUL U NIOCKOCMU B03MOJNCHbLE CIYYAU 83AUMHO20 puanos
cmuy PACRONOdNCEeHUs. NPAMOU U
NJIOCKOCMU 8 NPOCMPAHCMEe;
NOHAMUEe NaAPaIIebHOCMU NPIMOLL U
NIOCKOCMU,; NPUSHAK
napanierbHOCmu NPIMotl U
nirockocmu. YMETh: peuiams 3a0adu
no meme
12 | Cxpewu- | Kombdbu- |Paboma nao owubkamu. 3HaTh: nouamue ckpewusarowuxca |Camocmosamenvrhoe  pe-| Il. 7, 3a0aqu
sarowuecs | HUpo- Ilonsamue ckpewugarouuxcs| NPAMbIX, NPUSHAK CKPEWUBAIOWUXCSL WleHue 3a0aY 35, 37, 39,
npsamvle eanHvll | npamvix. [lpusnax NPAMbIX U MeopeMy O MOM, YUMo 42 u3 yue6-
VPOK CKPeWUBAOUUXCS NPAMBIX. | Uepe3 Kaxtcoyro U3z 08X CKpeuusaro- HUKa
Teopema o mom, umo uepe3 | WUXCs NPAMbIX HPOXOOUN NJIO-
Kaxncoyro uz 08yx CKOCMb, NApaiieibHas Opy2ol
CKPeWuUBarouuxcsi NPSAMbIX | RPAMOLL, U NPUMOM MOAbKO 0OHA, C
NpPOXOOUm NJIOCKOCH®b, ooxazamenvbcmeamu. Y METh:
napannenvbHas opy2ou pewams 3a0a4u no meme
NPAMOLL, U NPUMOM MONbKO
o0na
13 | Ckpewu- | Kombu- | 3akpennenue meopuu o 3HaTh: nouamue ckpewugarowuxcsi | Teopemuyeckuii onpoc, |I1. 7, 3a0aqu
salowjuecs | HUpo- CKPeWuUBarouuxcsi NPAMbIX U NPAMbIX, NPUSHAK CKPEWUBAIOWUXCS | NPOBEPKA OOMAUUHESO 38, 93, 94,
npsamvle BaHHbILL | ee npuMeHeHue npu NpPAMbIX, meopemy 0 MOM, YUMo yepe3| 3a0anus, ca- 100 u3 yyeb-
VPOK peutenuu 3a0ay Kaxcoy1o u3z 08yX CKpeujusaoujuxcsi | MOCmosamenbHoe HUKQ

npAmMblx npoxoéum nji0CKoCnib,

peutenue 3a0a4




napannenvHas 0py2ou npsamou, u
NpUMoM MoabKo 00HA. Y METh:
peuiams 3a0a4u no meme
14 \Venwi q Kombu- | Iouamus conanpagnennvix [3HaThb: noHamus coHanpasieHuvix| Teopemuueckuii onpoc, \[1. 8-9, 3a0a-
conanpasne | Hupo- Jyuett, yena mexicoy nyuet, yena Mmedxncoy| nposepka domawne2o  [uu 46, 97 u3
HHBIMU BAHHDIL | NEPeCceKarUUMUCs nepecekarnwuMucs npAMbIMU, Vead| 3a0anus, ca- VyueOHuKa
CMopoHamu. | ypox npamviMu. Yauvl mexcoy — mesrcoy CKPeWU8arOWUMUCS| MOCTOSIMENbHOE
Yeon meancoy CKPeWUBAIOWUMUCSA NPA-  [NPAMbBIMU, meopeMy 00 Yyenax c|peuleHue 3a0ay
npAMbIMU muimu. Teopema 06 yenax ¢ (cCOHAnNpasieHHbIMU —~ CIOPOHAMU — C
COHANPABNEHHBIMU CMO- 00KA3aMenbCmeoM.
ponamu. Pewenue 3a0au na | YMeTb: pewams 3a0auu no meme
HAaxoxcoeHue Y208 mMexcoy
NpAMbIMU
15 | O6006- Ypok Cucmemamuszayusi meopuu | 3HaTh: noHamue ckpewusarowuxcs |Ilposepka oomawnezo | I1. 4-6, 3a-
warnwuil  |n08mMo- | 0 CKpeuwuBaouwuxcs NPAMbIX| BPAMbIX, NPUSHAK CKPeWUBAoWUxcs | 3a0anus, ca- oauu C-2 (1,
YPOK no PEeHUs U | U Yenax Mexcoy NpAMbIMU. | APAMbIX, Meopemy 0 MOM, Ymo yepes| MOCmoamenbHas paboma| éapuanm 3)
meme 0000- IIposepka nasvikos Kaxcoyio u3z 08yX CKpeuusaouuxcs uC-3 (2,
«Cxkpewu- |wenus | pewlenus 3a0ay no meme NPAMBIX NPOXOOUM NJIOCKOCHIb, eapuanm 3)
sarowuecs napannenvHas 0py2ou npsamou, u u3 oudaxmu-
npsmule. NpUMoOM MOIbKO OOHA,; NOHAMUSL CO- YyecKux
Yenvr me- HAanpasienHvlx Jyyell, Yia Mexicoy mMamepuanos
HcOy npsi- nepecekaruMucs npAMviMu, yena
MBLMUY MedHcoy CKpeuusarouuUMucs
npAMbIMU, Mmeopemy 00 yauax ¢
COHANPaBIeHHLIMU CIOPOHAMU.
YMeTh: pewams 3a0auu no meme
16 100006- Ypok Paboma Hao  owubKkamu.| 3HATh: NOHAMUS NAPANNENbHBIX IIposepka oomawneco  |3aoauu  K-1
mawmmud  |(nosmo- |Cucmemamuzayusi  meopuu| NPSAMbLX, OMPeE3K08, Ay4ell 8 3adanus, ca- (eéapuanm 3)
YPOK no| peHusi u . 1—9. Ompabomxka npocmpancmee, CKpeuwusanwuxcs | MOCmMosamenbHoe U3 OUOaKmu-
TeMaMm 06006- HABLIKOG peuleHUs 3a0ay No| NPAMbIX, COHANPAGIeHHbIX JyYell, peuieHue 3a0au uecKUx mame-
«AKCHOMBI |WeHus  |meme. Iloozomoska K| yena mesHcoy nepecexkarnujumucs puanos
cTepeo- KOHmMPObHOU pabome NPAMBIMU, Yela Mexcoy CKpe-
MeTpUM, WUBAIOWUMUCS NPAMBIMU, Meopemy
«ITapaJ- 0 NApaenrbHbIX NPAMBIX, IEMMY O
VIeJIbHOCTh nepecevenuy N10CKOCMU napaieisb-




MPsAMOM

HbIMU NPAMBIMU, NMeEOpPeEMY

U NI0CKO-
cmuy

17 KoHT- Ypoxk IIposepka 3Hanull, yMeHUU ul 0 mpex napaiielbHblX NPSIMbIX, Konmponavnas paboma | 3adanus nem
[pOJIbHAs KOHMPOJIL [HABLIKOG NO meme NPU3HAK CKPeUWUBAIOUUXCS NPAMBIX,
pabora  1.3VH meopemy o0 mom, 4mo 4epe3 Kaxicoyio
IAKCUOMBI  [yuauuxcs U3 08YX CKpewusarowuxcs npsamvlx
cTepeo- npOXooum na0CKOCMb, NApalleIbHas
METpPHH. OpYy2oll NpAMOU, U NPUMOM MOIbKO
[Tapan- 00Ha; meopemy 006 yanax c
NENIbHOCTh COHANPaBIeHHLIMU CIOPOHAMU.
psAMON U YMets: pewams 3a0auu no meme
MJI0CKOCTH

18 {[lapan- Ypox Bzaumnoe pacnonodicenue | 3HaTh: 6apUAHMbL 83AUMHO20 Camocmosmenvruoe  pe-|11. 10,
1esibHbIe usyuenuss 08yx naockocmeil. Ilonsamuel pacnonodcenuss 08yx niockocmell,  {uleHue 3a0au 3a0auu 51-53
NI0CKOCMU. [HOB020  [NAPANNENbHbIX NIOCKOCHE.| NOHAMUE NAPAINENbHbIX
lIpusnax  mame- /[okazamenbcmeo NpuUHAKA NIOCKOCMeEl, NPUHAK NApaJl-
napannensb- puana napannienrbHocmu 08yX| 1eIbHOCMU 08YX NIOCKOCM el
HOCmU 08)X niockocmet ¢ 00KA3amMenbCmeoM.
niockocmet YMets: pewams 3a0auu no meme

19 |Ceouicmea |[Kombu-  |Ceoticmea napannienbHuix 3HATB: CB0UCMBA NAPANNENbHBIX Teopemuueckuti onpoc, |11. 11, 3a0a-
napan- HUpO- niockocmeu.  Teopema o niockocmeti u meopemy o [ Iposepka domawinezo| uu 57, 61,
ienbHbIX BaHHbLILL  [CYUecmeosanuy U - eOUH-| Cyuecmeo8arul U eOUHCMEEeHHOCMU Badanus, camocmosamens-| 104
niockocmel [ypoK CMeeHHOCmU NIIOCKOCMU,| RIOCKOCMU, Hoe peuieHue 3a0ay

napanienbHou — OAHHOU — URAPANIeNbHOU OAHHOU U NPOX0osyell

npoxooswel yepes OaHHYIO
MOYKy NPOCMPAHCMEd

uepes OaHHYI0 MOYKY NPOCMPAHCMEa,
C 00KaA3amenbCmeamu.

'YMeETh: peutamsos 3a0ayu no meme




20 [ lapan- Ypok Ompabomka Haeblko8 pe-| 3HATh: NOHAMUE NAPAJLIEIbHBIX Teopemuuecxuii onpoc, | 3aoauu C-3
ne1bHOCMb  BaKpenaeH WeHus 3a0a4 no meme niaocKkocmell; NPU3HaK I Iposepka domauinezo (sapuanm 5)
niockocmel. s napanneibHocmu Badanus, ca-| uz oudaxmu-
Ceoticmea  {uzyuen- 08YX NIOCKOCMell, C80LUCMBa Wmocmosmenvhas paboma | yecKux
napan- HO20 napanienbHulX NI0CKOCmell; mMamepuanog
ienbHbIX meopemy 0 Cyujecmeosanuu
niockocmeti U eOUHCMBEHHOCMU NIOCKOCMU,

napanienibHol OaHHOU U
npoxoosueli uepez OAHHYI0 MOYKY
npocmpancmea. YMeTh: peuiams
3a0ayu no meme
21 (Tempasop |Kombu- |Paboma Hao owubramu. 3HaTh: nousAmus mempasopa, IIposepka 11 12, 3a0a
HUpO- [lonamuss mempasopa, e2o|e2o epauetl, pebep, 8epuitH, HOKOBLIX DOMAULHEZO 3a0anus,|\yu 71, 102,
Ganmwlll  lepaneu,  pebep,  BepPULUM,| epaHell U OCHOBAHUSL. camocmosmenbHoe 103 u3 yueo-
VpOoK OoKo8bIX 2paHell U OCHO-| YMETb: peuiams 3a0ayu no meme  |[peuieHue 3a0ay HUKQ
eanus. 3aoauu, ceazanmvle (
mempas’opom
22 [llapanne- |Kombu- |[lonamus napanienenuneoa, 3HaTh: nowsimus napaiienrenuneoa, |leopemuueckuii onpoc, |I1. 13,
nenuneo HUpo- eco epanell, pebep, eepuiun,| e2o epauelti, pebep, 6epuiuH, I Iposepka oomauinezo| 3aoayu 81,
eanmnblll  |Quacouanel, 00K08bIX| OuazoHanel, DOKOB8bIX 2panell U Badanus, camocmosmens-| 109,
VpOK epaneti u OCHOBAHUIL| OCHOBAHULL, CBOUCMBA Hoe peuleHue 3a0ay 110 u3 yueb-
Ceoticmea na-| napanneienuneoa c HUKa
pasienenuneoq. 3adauu,| dokazamenvcmeamu.
ces3aHHble ¢ napaiieie-| YMETh: peulams 3a0a4u no meme
nuneoom

23 |3a0auu na |Kombu- | Pewenue npocmeuuiux 3HaTh: nousmue ceKyujeu Teopemuuecxuti  onpoc,|ll. 14, 3a0auu
no- HUpo- 3a0ay Ha nocmpoeHue NJIOCKOCMU; NPABUILA NOCMPOeHUs  [nposepKa oomauine2083—86 u3
cmpoenue | 8aHHbIL | ceyeHull mempalsopa u na- | ceyeHull. Baoanus, camocmosamens-lyueOHuKa
ceueHutl VPOK paiienrenuneod YMeTh: pewams 3a0auu no meme  |Hoe peuieHue 3a0ay

24 | Oboowaro- Ypok Ilo02omoeka Kk KoHmpobHOU| 3HATh: NOHAMUE NAPALLETbHBIX I Iposepka domawnezo3adavu  K-2
wuil ypox  [nosmo-  pabome. Cucmemamusayusi n10CKOCMelU, NPUIHAK Badanus, camocmosmens-(gapuanm 3)
no meme  |peMus  UBHAHUU, YMEHUl U HABbIKOS NApAINelbHOCmU 08X NIOCKOCmel, [Hoe peuleHue 3a0ay U3 OUOaKmu-

«llapan-  |0606- no meme ceolicmea napaniesibHblx uecKux mame-
JIeIbHOCMb  WeHUs. njiocKkocmell; meopemy o puanos

NnpAMbIX U

cyuiecmeosdariuu u eOUHCINGEHHOCMU




NI0CKO-
cmetuly

NI0CKOCMU, NAPALIENbHOU OAHHOU U
npoxoosujell yepe3 OAHHYI MOUKY
NPOCMPAHCBEA,; NOHAMUSL
napanieienuneda u mempas’opa, ux
epanell, pebep, 8epuiut, Ouazoxaell,
O0KO08bIX epanell U OCHOBAHUI,
ceolicmea napasienenunedd. Y METh:
pewams 3a0ayu no meme

25 |Vpox kommpons 3VH Kontponbnas padota 2. [1apamieasHOCTh IPSIMBIX U TUIOCKOCTEH
yawuxcs
I'naBa II. [lepneHauKyIipHOCTD NPsSIMBIX M MI0cKocTel (20 yacoB)

26 |llepnen-  |Vpok Tonamus nepnenou- 3Hath: nousmus nepnenoukyisapuevix |Camocmosamenvhoe  pe- I11. 15-16, 3a-
OUKYIAPHbLeU3YYeHUS | KVIAPHLIX NPSAMBIX 8 NPAMbBIX 8 NPOCMPAHCIEe, NPAMOU U [uleHUe 3a0ay oauu 118,
npsmvle 8  [HOB020 npocmpancmee, NPAMOU U | RIOCKOCMU, JIeMM) O 121 u3
npo- mame- niaockocmu. Jlemma o nepneHOUKyIAPHOCMU 08)YX yueOHUKa
cmpancmee.puana NepneHOUKYIAPHOCMU 08YX | NAPANNENbHbIX NPAMBIX K mpembell
Iapan- napanienbHulX NPAMbIX K NpAMOLL, meopemvl, 8 KOMOPbIX
JleibHble mpemuweli NPAMOU. VCMAHABIUBACTNCSL CB513b MEHCOY
npsmule, Teopemsi, 8 KOmopwvix napanieibHOCmsbi0 NPSAMbIX U UX
nepnenou- VCMAaHABIUBAEMCs CBA3b nepneHOUKyIAPHOCMbIO K
KVIsApHble K MedHcOy NapaielbHOCmovio | RI0CKOCMU, ¢ 00KA3amelbCmEaMu.
nI0CKOCmU NPAMbIX U UX NepneHoU- YMeTb: pewams 3a0auu no meme

KVISAPHOCMbIO K NIOCKOCMU

27 |Illepnen- Kombu- Baxpennenue  meopemuue-| 3HaTh: nousmus nepneHoOuxyasipuvix |Teopemuueckuii  onpoc,| 1. 15-16,
OUKYIApHbLe| HUPO- ckux 3Hanuu. Ompabomka NpAMbIX 8 NPOCMPAHCMeEe, NPAMOU U NPo8epKa oomauinezo| 3a0ayu 126,
npsmvie 8 | BaAHHBIN |HABLIKOB peuleHusi 3a0ay No| NI0CKOCMU, 1eMM) O Baoanus, camocmosmenv- 119(6, 8) u3z
npo- VPOK meme nepneHOUKyIApHOCMU 08)YX Hoe peuieHue 3a0ay yueOHUKa
cmpancmee. NapannenbHulx NPAMbIX K mpembel
Iapan- NpAMOLL, meopemvl, 8 KOMOPbIX
JleibHble VCMAHABIUBACTNCSL CB5A3b MEHCOY
npsmule, napanieibHOCmsbi0 NPSAMbIX U UX
nepneHou- NepneHOUKyISIPHOCMbIO K
KVIApHble K NJIOCKOCMU, ¢ O0KA3AMeNbCMEaMU.
naocKocmu YMeTb: pewams 3a0auu no meme

28 llpusnax Kombu- | Teopema, svipasicarowjas 3HaTh: meopemy, 8blpadCauyIo [ Iposepka domawnezo|I1. 17, 3a0a-




nepnem- HUpO- NPUBHAK NePneHOUKY- NPUBHAK NePNeHOUKVISAPHOCIU Baoanus, camocmosmenv-uu 129, 131
OUKyIAp- BAHHLIL | IAPHOCMU NPAMOU U NIO- | RPAMOU U NIOCKOCMU, C Hoe peuleHue 3a0ay u3 yuebHuKa
HOCMU VPOK ckocmu. Pewenue 3a0au no | 0okazamenbcmeom. Y METh: peuiams
npamou U meme 3a0ayu no meme
niockocmu
29 llpusnax Ypok 3axpennenue  meopemuue-3HaTh:  meopemy,  gvipadxcarowyro|leopemuueckuti  onpoc,| I1. 17, 3a0a-
nepnem- 3akpen- ckux 3Hanuu. OmpadbomxkanpusHax nepneHOUKYISIPHOCMUNPO8ePKa domawnezo| uu 128, 130
OUKYIAp- JIeHUsl HABLIKOG peuieHus 3a0ai NOuPAMOU U NIOCKOCHU. Baodanus, camocmosamens-|u3 yueoOHuKa
HOCMU usyuen- |meme YMeTh: pewams 3a0auu no meme  |Hoe peuieHue 3a0ay
npAMOU Ul HO20
niockocmu
30 | Teopema o |Kombu- |Teopema o  naockocmu,| 3HATh: meopembl 0 NIOCKOCMU, I Iposepka domawnezoll. 18, 3a0auu
NJIOCKOCMU, | HUPO- nepneHOUKYIAPHOU  NPAMOU.| NePREHOUKYIAPHOU NPAMOLL, U O Baoanus, camocmosmenv-134, 135, 137
nepnenou- |eannviil |Teopema 0 NPAMOLL,| NPAMOU, NePREHOUKYAAPHOU Hoe peuleHue 3a0ay U3 yueOHuKa
KVIAPHOU | YPOK nepneHoOUuKyIapHoOL NJl0-| RIOCKOCMU, ¢ 00KA3amMenbCmeaMU.
NPAMOI. ckocmu. Pewenue 3a0au no| YMeTb: pewams 3a0auu no meme
Teopema o meme
npAMOL,
nepnenou-
KYJIAAPHOU
nI0CKOCMU
31 |Ilepnen- Ypok Cosepuencmesosanue 3HaTh: meopemy,  ewvipaxcarowyro|leopemuueckuti  onpoc,3aoauu  C-7,
OUKY- 3aKpen- | HABbLIKOB peuletus 3a0ay.  [NPU3HAK nepneHOUKyIAPHOCMUNPO8ePKa domaunezo|C-8 (sapuanm
JIAPHOCMY | IeHUs IIposepka 3nanuil, ymeHutl uppsAMou U NJIOCKOCMU;, Mmeopembl 0BA0AHUs, CAMOCmosmens-3) u3  Ou-
NpAMOU U |U3VYEH- | HABBIKO8 NO meme niockocmu, nepneHoOuKyIApHotHas paboma Oaxmuueckux
NIOCKOCMU | HO20 npamol, U O  npAMoOu,  nep- \mamepuanos
NEeHOUKYNAPHOU NAOCKOCMU. Y METh:
ewams 3a0a4u no meme
32 | Pac- Kombu- | Paboma nao owubramu. 3HaTh: nousamus nepneHouxysapa, [[Iposepxa domawnezo| I1. 19, 3a0a-
cmosinue | HUpo- Tonuamus nepnenouxynapa, | nposedeHH020 U3 moyku K Baoanus, camocmosmensv-uu 138 (6),
OMMOYKU | BAHHBIU | NPOBEOEHHO20 U3 MOYKU K | NJIOCKOCMU, U OCHOBAHUS Hoe peuieHue 3a0ay 141, 142 u3
00 no- VPOK NJIOCKOCMU, U OCHOBAHUS | NEPNEHOUKYIAPA, HAKIOHHOL, yuebHuKa
ckocmu nepneHouKy1apa, NPOBEOeHHOU U3 MOUKU K
HAKJIOHHOU, NPOBEOEHHOU U3 | NIOCKOCMU, U OCHOBAHUS HAKJIOHHOU,
MOYKU K NIOCKOCMU, U npoeKyulU HaKJIOHHOU HA NIOCKOCHb,




OCHOBAHUS HAKTIOHHOI,
npoeKyuu HaKIOHHOU Ha
NJIOCKOCMb, PACCMOSHUSL OM
MOuKU 00 NAOCKOCHU.
Cé53b Medncdy HAKIOHHOU,
ee npoekyuel U nepnet-
ouxynspom. Ilpumenenue
U3y4eHHOU meopuu npu
peueHuu 3a0a4

paccmosnus om mouku 00 nio-
CKOCMU, C853b MeHCOy HAKIOHHOU, ee
npoexyuetl U nepneHOUKYIAPoM.
YMeTh: pewams 3a0auu no meme

33 |Teopema o | Kombu- |Teopema o mpex nepnen- |3HaTh: meopemy o mpex nep- Teopemuuecxkuti  onpoc,l1. 20, 3a0auu
mpex HUpo- OUKYIAPAxX u 0Opamuas et | NeHOUKYIAPaAx u 0Opamuyio et nposepka oomawnezol48-150  u3
nepnenou- |eaunvil | meopema. Ilpumenenue meopemy ¢ 00Ka3amenbCmeami. Baoanus, camocmosmens-lyueOHuKa
KVAapax VPOK U3yYeHHOU meopuu npu YMeTh: pewams 3a0auu no meme  |Hoe peuieHue 3a0ay

peutenuy 3a0ay

34 | Teopema o | ¥Ypox 3akpennenue meopemol 0 3HaTh: meopemy o mpex nep- Teopemuuecxuti  onpoc,|ll. 20, 3a0auu
mpex 3aKpen- | mpex nepneHOUKyIapax u | ReHOUKYIApax u 0o0pamuyio eu nposepka domawnezoll55, 159, 204
nepneHou- |JeHus 0Opammoll el meopemvl NPU | meopemy. Badanus, camocmosamensv-u3 yueOHuKa
KVAApax uzyuen- | peweHuu 3a0auy VYMetTs: pewams 3a0auu no meme  |Hoe peuieHue 3a0ay

HO20

35 |Teopema o | Ypox 3axpennenue meopemovl 0 | 3HATh: meopemy 0 mpex nep- I Iposepka domawnezoll. 20, 3a0auu
mpex 3aKpen- | mpex nepneHOuKyIApax u | ReHOUKYIApax u 0oOpamuyio eu Badanus, camocmosamenv-160, 205, 2006
nepneHou- |neHus 0OpamHoIl el meopemvl NPU | meopemy. Hoe peuleHue 3a0ay 13 YueOHUKa
KYAapax usyueH- | peutenuu 3a0ay YMeTh: pewams 3a0auu no meme

HO20

36 | Teopema Ypok Cogepuiencmeosanue 3HATb: meopemy o mpex nep- I Iposepka oomawnezo3aoayu  C-9,
ompex 3aKpen- | HagblK08 peuleHus 3a0ay. | NeHOUKVIAPax u 00pammuyio eu Baoanus, camocmosmenv-C-10  (sapu-
nepneHou- |JjieHus IIposepka 3HaHull, ymeHUll u| meopemy. Has paboma anm 3) u3 ou-
KVAapax uzyyeH- |Hagvikos no meme « Teopema YMETh: pewams 3a0auu no meme Oakmuueckux

HO20 0 mpex nepneHOUKYIAPax» \mMamepuanos

37 | Yeon Kombu- |Paboma mnao owubkamu.3HaTh: nouamus npoekyuu @ueypsillposepra domawnezoll. 21, 3a0auu
MmedHcoy HUpo- [lonamusa npoexyuu hueypuvlHa niocKkoCmy, yeia mexcoy npamou uzaoanus, camocmosmenv-163-165  u3
NPAMOU U | BAHHBIU  |HA NIOCKOCMb, Y2ld MedCOYNI0CKOCHbIO. Hoe peuieHue 3a0ay yueoHuKa
NI0CKO- VPOK npamoll U NI0CKocmblo.| YMETh: peuiams 3a0a4u no meme
cmowio 3aoauu, 8 KOMOpblX|

UCNOIB3YIOMCA ONMU NOHAMUA




38 |dsyepan- | Kombu- |Ilonamus osyepannoeo yena | 3HaTh: noHamus 08yepannozo yeaa u (lTeopemuueckuii  onpoc,|l1. 22, 3a0auu
HbIUL Y2ON | HUpO- U e20 NUHEUHO020 yaia, €20 JIUHelH020 Yaid, 2pA0yCHOL nposepka domawnezoll67-169  u3
BAHHLILL | 2PAOYCHOU Mepbl Mepul 08Y2PAHHO20 Yand, Badanus, camocmosnmens-y4eoHuKa
VPOK 0eyepannozo yana. /[oka- | 0okazamenbcmeo moeo, umo ce Hoe peuleHue 3a0ay
3amenbLCmeo mozo, umo 6ce | IUHeliHbvle Y2iibl 08Y2PAHHO20 Vela
JIUHelIHble Y2iibl 08Y2PAH- | pasHbl Opye Opyey.
HO20 y2lla pasHvl Opy2 YMeTh: pewams 3a0auu no meme
opyey. 3adauu no meme
39 | Asyepan- | ¥Ypox Dopmuposanue KoH- 3HaTh: nouamus 08yepannoco yena u |Teopemuueckuii  onpoc,|I1. 22, 3a0a-
HbIU Y20l |3aKpen- | CMpYKMUHO20 HABbIKA €20 JIUHelH020 yaid, 2pA0yCHOLL nposepka domawnezo|uu 170, 172
JIeHUsl HAXOJHCOCHUSL Yyella MexcOy | Mepbl 08YePAHHO20 Vala, Badauus, camocmosmensb-|u3 yueOHuKa
uzyuen- | naockocmamu. Ompabomxa | 00KA3amenbcmeo mo2o, Ymo 6ce Hoe peuleHue 3a0ay
HO20 onpeoeneHus 08Y2PAHHO20 | IUHelHble Y2lbl 08Y2PAHHO20 Yald
yena pasHuvl Opye opyey.
YMeTh: pewams 3a0auu no meme
40 |syepan- | Ypox Cosepuencmesosanue 3HaTh: nousamus 0gyepantozo yena u [[Iposepxa domawnezoll. 22, 3a0auu
HbIU Y20l |3aKpen- | HABbIKO8 peleHUs 3a0ay no | e2o JUHEUH020 Yyead, epadyCcHoll Baoanus, camocmosmenv-173, 176,
JIeHUs meme «/[8yepannslil y2ony | mepvi 08yePAHHO20 Vela, Has paboma 212,213  u3
usyueH- 00KaA3amenbCmeo mozo, Ymo 6ce yueOHuKa
HO20 JIUHeliHble Y2ibl 08YVZPAHHO20 Y2id
pasHwvl Opye opyey.
YMeTh: pewams 3a0auu no meme
41 |Ilepnen- Komobu- | Ilonamus yena medxcoy 3HaTh:  nowamus  yena  medcoylIposepxa Ooomawnezoll. 23, 3a0auu
OUKYy- HUpo- NIOCKOCMAMU, NePHEH- NIOCKOCMAMYU, — NepPReHOUKYIAPHbIX3adanus, camocmoamensb-178, 180, 182,
JIIPHOCML | GAHHBIU | OUKVIAPHBIX NIOCKOCMElL.  [NJI0CKOCmell; meopemy, Hoe peuieHue 3a0ay 185 u3
nI0CKOCmel| ypOK Teopema, svipadxcarowas  |BbIPaANCAIOULYIO NPU3HAK] yueoHuKa
NPUBHAK NEPNEeHOUKVIAD-  [NepneHOUKYIApHOCIU 08YX|
HOCMU 08YX NIOCKOCMell.  [N10CKOoCmel, ¢ 00KA3aAmenbCmeoM.
Ilpumenenue uzyuennou YMeTb: pewamsv 3a0auu no meme
meopuu npu peueHuu 3a0ay
42 |Illpsamo- Kombu- |[lonamue  npamoyzonvHo2o| 3HaTh: nousmue npamoy20avHo2o  (Teopemuueckuii  onpoc,|[1. 24, 3a0auu
V2ONbHbIL | HUPO- napannenenuneoq. napannenenuneoa,; c8oUCmaea epanell, nposepka domawnezoll87 (6, 8),
napanne- |eannvii |Ceouicmea  epauell,  08Y-| 08Y2PAHHBIX Y2ll08 U OUALOHATel Badanus, camocmosmenv-189, 192,217
Jenuneo VPOK CPAHHBIX Y2NI08 U OUALOHATIel] NPAMOY20/IbHO20 NApalielenunedd. [Hoe peueHue 3a0ay 13 yueOHUKa

NPAMOY2COSIbHO20

VYMmeTsh: peutamo 3a0a4u no meme




napanneirenuneoa. Pewenue
Baday no meme

43 | Pewienue | ¥Ypox 3akpennenue ceoiicme 3HaTh: nouamue npamoyeonvno2o  |Teopemuueckuii  onpoc,|3adauu C-12
3a0au Ha  |3aKpen- | NPAMOY20JbHO20 NAPAT- napannenrenuneoa, ceolucmea epanell,nposepra oomawnezo|(3a0aua 2
npsamo- JIeHUsl Jlefienuneda uepes peuleHue | 08YepaHHbIX Y2108 U OUacoHaetl Badauus, camocmosmenb-Bapuanmos I,
VeOnbHblll | U3yyeH- | 3a0au NPAMOY20IbHO20 Napaieienuneod. [Hoe peuieHue 3a0ay 3) us3,
napanie-  |HO20 YMeTb: pewamsv 3a0auu no meme ouoaxmuue-
Jenuneo CKux — mame-

uanos

44 | 06006- Ypox Iloozomoeka k KonHmponb- | 3HaTb: HOHAMUS NepneHOUuKyIApHbIX |[Iposepka oomawnezo3aoauu  K-3
warowui  [nosmo- | Hotl pabome. Cucmemamu- | APAMbIX 8 NPOCMPAHCIEe, NPAMOU U 3a0anus, camocmosmens-(éapuanm 3)
YPOK no penus Ul 3ayus 3SHaHUL,YMeHuti u NIOCKOCMU, 08YX NIOCKOCMell, Hoe peuleHue 3a0ay U3  OuOaKmu-
meme 0000- HABbIKO8 NO meme nepneHoOuKyIapa, nNPo8eo0eHHO20 U3 uecKux mame-
«llepnen- jwenus MOYKU K NIOCKOCMU, U OCHOBAHUSL puanos
OUKY IS~ nepneHouKyisApa, HaKIOHHOL,

PpoHOCMb npo6eodeHHOU U3 MOYKU K NJO0-
NPAMbIX U CKOCMU, U OCHOBAHUS HAKIOHHOL,
NI0CKO- npoeKyuu HakJIOHHOU HA NAOCKOCHIb,
cmet» PAcCmosaHUs OMmMo4KU 00

NIOCKOCMU; C853b MeNCOY
HAKIOHHOU, ee npoexkyuel u
NepneHOUKYIAPOM,; NOHAMUSL
08Y2PAHHO20 Y2id U €20 TUHENIHO20
yena, 2padycHotl Mepvl 08Y2paHHO20
yena, yena mexcoy nioCKoCmsamu,
JIeMMY O NepRneHOUKYIAAPHOCTU 08YX
NapannenibHulX NPAMbIX K mpembel
NPAMOIlL, meopembl, 8 KOMOpPbIX
VCMAHABIUBACTNCSL CB5A3b MEHCOY
napannieibHoOCmbio NPAMBIX U UX
nepneHOUKyIAPHOCMbIO K
NIOCKOCMU; NPUSHAK
nepneHOUKyIAPHOCMU NPAMOU U
NIOCKOCMU; Meopembl 0 NI0CKOCMU,
NepneHOUKYISIPHOU NPAMOU, U O




npAMOU, NepneHOUKVISAPHOU
NJIOCKOCMU; Meopemy 0 mpex
NnepneHOuKyIApax u 0opammuyio e
meopemy; 00Ka3amenbCmeo moeo,
Ymo ce JTUHEUHbLE VeTbl
08Y2PAHHO20 Y2id PasHbl Opye Opyey;
meopemy, 8blpaNCAOuYI0 NPU3HAK
NepneHOUKYIAPHOCIU O8YX
nIOCKOCmell; NOHsAmue NPsAMo-
V2ONbHO20 napaierenuneod;
cBolCcmBa epamnet, 08YePAHHBIX Yell08
U ouazonanel NPAMoYy20J1bHO20
napannenenunedd. Y METh: peuiams
3a0ayu no meme

45 | Konrt- Ypok Ilpoeepxa 3nanuu, ymenuii u KoumponvHnas paboma  3adanus nem
pONIbHAsL  [KOHMPOIA | HABLIKOG NO meme
paborta 3. _3VH
[lepnen-  yuawuxca
JTIKY-

JSIPHOCTD
IPSIMBIX H
IIJIOCKOCTEN
I'nasa I11. Muozocpannuku (13 uacos)

46 | I[lonamue |Ypox llonsamus mHo2oepannuxka u| 3HATh: noHamus mHozoepanuka u  |Camocmosmenvuoe  pe- I1. 25-27 (0o
MHO20- U3YUeHUs |e20  INeMEHMO8  (2paHell,| e2o 31eMeHmo8 (epanell, 6epUulUH, wienue 3a0ay Mamepuana
2PAHHUKA. [HO6020  |8epuiuH, pebep, OuazoHa-| pebep, ouazouanell), 8bINYKiI020 U 0 niowaou
Ilpusma  mame- netl), BbINYKIO20 U HEBbl-| HeBbINYKI020 MHO202PAHHUKA, HnO8epXHOC

puana nyK1020 MHO202PAHHUKA.| NPU3MbL U ee deMeHmos (pebep, U npuzmbol),
Cymma NJIOCKUX — Y2l06 8epultt, epaHeti, OOKO8bIX epanell u 3a0auu 219,
BLINYKII020  MHO202PAHHUKA| OCHOBAHUL, 8bICOMbL), NPAMOU U 223,225 uz
npu Kaxcoou e2o eepuiune.| HaKIOHHOU NPU3Mbl, NPAGUILHOU yuebHUKa

[lonamus npusmel u ee
Dnemenmos (pebep, 6epuiuH,
epameti, O0OKOBbIX epanell Ul
ocHosanull, 8b1COMbL),

NPU3Mbl;, CYMMY NAOCKUX Y208
8bINYKI020 MHO202PAHHUKA NPU
Kascooll e2o eepuiute. Y METh:
peuiams 3a0a4u no meme




NpAMOU HAKIOHHOL|
npusMul, npasuUIbHOL,
npusmoel. Pewenue 3a0au

u

47 [[Ipuzma. Kombu- | [lonamusa naowaou no- 3HaTh: noHAMUA NAOWAOU Mamemamuueckuui I1. 27, 3a0a4u
I Inowaow HUpO- BEPXHOCMU NPUSMBL, N0~ | NOBEPXHOCMU NPUIMDBL, NAOUWAOU OUKmManm, nposepKa 224, 229, 231
no6epxHO- | 6aHHBIU | WaAOU 6OKOBOI NosepXx- OOK0B0U NOBEPXHOCTU NPUMBL, domawiHe20 3a0aHus, ca- U3 yuebHuKa
cmu npusmul| ypox Hocmu npuzmvl. Popmyna | 6618600 popmynvl niowaou MoCcmosmenbHoe

nI0WAaou no8epxXHOCmu NOBEePXHOCNU NPAMOU NPUSMBI. peuwienue 3a0a4
npamou npuzmsl. Pewenue | YMETh: peuwiams 3a0ayu no meme
3a0au

48 [[lpuszma. Kombu- | @opmyna nnowaou 6oxosoil| 3Hath: hopmyny niowaou bokosou |Teopemuueckuti  onpoc,ll. 27, 3adauu
Haxnonnas | Hupo- NOBEPXHOCMU HAKIIOHHOU | NOBEPXHOCMU HAKAOHHOU NPU3MbL C  [NPOBEPKA domawnezo238, 295, 297
npusma eauHvlll | npuzmvl. Pewenue 3a0au | 6bi6000om. YMETh: pewams 3a0a4u  BA0AHUA, CAMOCMOAMENb-U3 Y4eOHUKA

VPOK no meme Hoe peuleHue 3a0ay
49 | Pewenue Ypox Cucmemamu3zayus 3uanull, |3HATb: NOHAMUS NPUSMbL U ee Teopemuueckuii mecm,|l[1. 27, 3a0ayu
3a0ay no | no8mMo- | yMeHull U HagblKO8 NO meme | Jiemenmos (pebep, sepulun, epanetl, NPosepKa domawnez0290, 296, 298
meme penusa u | «lIpuzma» O0K08bIX 2panell U OCHOBAHUL, Badanus, camocmosmensv-u3 yueOHuKa
«IIpusmay | 0606- 8blCOMbL), NPAMOU U HAKIOHHOU Has paboma
wenus NpU3MbL, NPABUTLHOU NPU3MbL;
@opmynel niowWaoU nosepxXHOCmu
NPAMOU U HAKTOHHOU NPUZMBI.
YMeTb: pewams 3a0auu no meme
50 [lupamuoa | Kombu- | Paboma nao owubkamu.  (3HaTh: nouamus nupamuosl u eel Ilposepka domawmnezo |1 28, 3a0auy
HUpo- Honsamus nupamuosl u ee  premenmos (pedep, Gepuiun, epameltl,| 3a0anusl, ca- 239, 243, 244
8aHHbILL | 2leMenmos (pebep, Bepulut, DOKOBbIX — 2cpaHell U OCHOBAHUSL,| MOCMOSMENbHOE 13 yueOHUKa
VPOK epanell, bOKOBbIX epaneli U  [BblCOMbl), niowaou boxo601l| pewierue 3a0ay
OCHOBAHUS, BbICOMBL), no6epXHOCU U NOJIHOU NOBEPXHOCMU
niowaou 6oxoeou nupamuowl.
NOBEPXHOCU U NOJIHOU YMeTs: pewams 3a0auu no meme
NOBEPXHOCIU NUPAMUObL

51 [[Ipasunvhnas | Komou- | Ilpasunvras nupamuoa u ee|3HaTh: NOHAMUSA NPABUTLHOU Mamemamuueckuti  ouk-| I1. 29, 3a0a-

nupamuoa | HUpo- anemenmol. Pewenue 3a0au | nupamuovl u ee snemenmos. manm, nposepkal uu 255, 256
BaHHYILL | HA HaX0JCOeHUe dleMenmos| YMETh: peuams 3a0auu no meme  |0OMAWHe20 3a0aHus, ca-| U3 y4eOHuKa
VPOK NpasUIbHOU NUPAMUObL MocmosamenvHoe peuieHue|

3aoau




52 |IInowaov | Kombu- | Teopema o niowaou 6o- 3HaTh: meopemy o niowaou boxosot| Teopemuueckuii onpoc, |[1. 29, 3adauu
NO6EPXHO- | HUPO- KOB0OU NOGEPXHOCMU NPA- | NOBEPXHOCMU NPABUNLHOU npogepka oomawinezo 258, 259, 264
cmu npa- | aHHLLU | BUTLHOU NUPAMUODL AUPAMuobvlL ¢ 00KA3amenbCmeoM. 3adanus, ca- 13 yueOHUKa
BUNbHOU VpOK YMeTh: pewams 3a0auu no meme | MOCmMosmMenbHOe
nUPAMUObL peuteHue 3a0ay

53 | Veeuennasn | Komou- | Ilonamus yceuennou 3HaTh: NOHAMUSA YCEeUeHHOU Teopemuuecxuii onpoc, |I1. 30, 3a0a-
nupamuoa | Hupo- nUpamuovl U ee d1eMeHmos | NUPAMUOblL U ee 1eMeHMO8 nposepKa 0OMauHe2o yu 268,270

sanHvlll | (boK0BbIX epanel, (box08bIX epanell, OCHOBAHU, 3adanus, ca- u3 yyeOHuxa
VPOK OCHOBAHULL, 8bICOMbL). 8b1COMbL), NPABUTILHOU YCEYEHHOU | MOCMOAMENbHOe
IIpasunvhas yceuennas nUpamuobvl U ee anogemul; peuieHue 3a0ay
nupamuoa u ee anogpema. | 0oKazamenbCmeo mozo, ymo 6o-
Llokaszamenvcmeo moeo, KOBble 2paHU YCeuyeHHOU NUPaAMUObL
umo OoKosble epanu — mpaneyuu, hopmyny niowaou
YCeyeHHOU NUPamuosbl — O0K0B0U NOBEPXHOCU YCEUEHHOT
mpaneyuu. [lnowaow nupamuovl. YMETh: peuiams 3a0ayu
O0K0601l nogepxHoCmU no meme
YCeueHHOU NUpamuobi.
Pewenue 3a0au

54 | Pewenue Ypox Cucmemamuszayus 3uanuti, | 3HaTh: HOHAMUSA NUPAMUOLL U ee Teopemuueckuii onpoc, |3aoauu C-16
3a0au no | 3aKkpen- | yMeHUll U HABbIKOS NO meMme | dIneMeHmos (pebep, sepuiuH, epanel, | npogepka oomawnezo  |(sapuanm 4)
meme JIeHUs. «ITupamuoar O0KO08bIX 2panell U OCHOBAHUS, 3adanus, ca- U3 ou-
«llupamu- | uzyuen- 8b1COMbL), NPABUILHOU U YCEUEHHOU | MOCMOAMENbHOe 0aKkmuyeckux
oay HO20 AUPAMUObBL U UX INEMEHMO8; peutenue 3a0ay \mMamepuanos

Gopmynst niowadu 60K08o u
NOIHOL NOBEPXHOCIU NUPAMUODL,
naowaou OOK0Bo N08epxXHOCmu
NPABUILHOL U YCEUeHHOU NUPAMUOBL.
YMeTh: pewams 3a0auu no meme

55 | Pewenue |Ypox Cucmemamuszayus 3uanuti, | 3HaTh: HOHAMUS NUPAMUOL U ee IIposepka oomawneco  [3adauu C-18
3a0au no  |no6mo- | yMeHull U HABbIKO8 NO meme | INeMeHmos (pebep, 6epuiuH, epamell, | 3a0anus, ca- (eéapuanm 4)
meme penus  ul «l[lupamuday OOKO08bIX 2panell U OCHOBAHUS, Mocmoamenvhas paboma s ou-|
«llupamu- |0600- 8b1COMbL), NPABUTLHOU U YCEUEHHOU 0aKkmuyeckux
oay Wenus AUPAMUObBL U UX INEMEHMO8, \mMamepuanos

Gopmynsl niowadu 6oK08ou u
NOJIHOU NOBEPXHOCIU NUPAMUODL,




niowaou OOK080U NOBEPXHOCU
NPABUILHOL U YCeUeHHOU NUPAMUODL.
YMeTb: pewams 3adauu no meme
56 | Cummem-  |Vpox Ionuamue npasunvrozo 3HaTh: nOHAMUE NPABUTLHO2O 11 31-33,
pus 6 npo- [u3yueHus: | mHozoepanHuxa. Ilamo MHO202PAHHUKA, NAMb U008 3adauu 283,
CMpancmee.Ho8020 81008 NPABUNILHBIX MHO- NPABUTILHBIX MHO202PDAHHUKOS. 285,286 us
Ilonsmue |mame- 202PAHHUKO8 YMeTb: pewams 3adauu no meme yuebHuKa
npasuib-  puana
H020 MHO20-
2PAHHUKA.
Onemenmuol
cummempuu
NPABUILHBIX
MHO20-
2DAHHUKO8
57 10606- Ypoxk Ilo02comoeka k Koumponb ~ (3HATb: NOHAMUSL NPUSMbL I Iposepka domawne2o 3aoauu K-4
warowui  noemo-  Hoti pabome. Cucmemamu-iu ee 31eMeHMO8, NPAMOU Badanus, camocmosmens-| (eapuanm 4)
VpOK peHust 3ayus  3HAHUL, YMEHUll Uy HAKIOHHOU NPU3MbL, Hoe peuleHue 3a0ay U3 OUOaKmu-
no meme U 00006-HABLIKOG NO MeMe NPABUILHOLL NPUSMbL, NUPAMUObL U ee Yyeckux
«Mnoco-  lwenus D1eMEeHMO08, NPABUNLHOU U YCEUeHHO, Mamepuanos
ePAHHUKUY nupamuovl,  opmyavl  NIOWAOY,
00KO060U U NOIHOU NOBEPXHOCMY|
nupamuowl, niowaou 060K0801]|
nosepxHocmu NPpAGUILHOU u
VCeUeHHOU  Nupamuowvl,  NIowaoy,
NOBEPXHOCIU NPAMOU U HAKIOHHOU
npusmvl. YMETh: pewiams 3a0aqu no
meme
58 [KoHnt- Ypoxk IIposepxa 3Hanuil, yMeHuu U [KoumponvHnas paboma 3aoanus nem
POJbHAS KOHMPOJISL [HABLIKO8 NO meme
pabora  43VH
MHoro- yuawuxcs
rpaHHUKH

I'maBa IV. Bektopsl B mpoctpancTse (7 4acoB)




59 llouamue  |Ypox [lonamusi eekmopa 6 npo-3HATb: NOHAMUS eKMOPA Camocmoamenvruoe  pe-| I1. 34-35, 3a
BeKMOpA.  U3YYEHUs |CMPAHCmeEe, HYe8020 6eK |8 NPOCMPAHCMEe, HY1e6020 weHue 3a0au oauu 320 (6),
Pasencmeo Ho6020  |mopa, OUHbL  HEHYNeB020B8eKMOPd, ONUHbL HEHYIEB020 321 (6), 326
BeKMOpo8  (mame- sexmopa. Onpeoenenusigekmopa, onpedenenus KO- u3 yuebHuxa

puana KOJLTUHEeapHbIX, PABHBIXJIUHEAPHbIX,  PABHBIX — BEKMOPOB8;
6exkmopos. JloxazamenbcmeoooKazamenbCmeo mo2o, 4mo  Oom
mozo, ymo om n0O0L MOYKUIIOOOL MOUYKU MONCHO OMIAONCUMD
MOJICHO OMJLOACUMb 8EKMOP, BEKMOD, PAGHBIU OAHHOMY, U NPUMOM
pasHblli OGHHOMY, U NPUMOMMONILKO OOUH.
monvko  00uH.  PewenuelYMeThb: pewiams 3a0a4u no meme
3adau

60 |Cnoocenue |Kombu- |[Ipasuna mpeyeonvnuka uBHATh: npasuia mpeyeonvHuka uleopemuyeckuii onpoc, |I1. 36-37,

u HUPOBAHH [NAPAJLIeN0cpaMMa napannenocpamma cnoaxcenusilIpoeepka domawunezo 3a0avu 334,
BLIYUMAHUE |blli YPOK — [CIOJNMCEHUS  BEKMOPO8  68EKMOPO8 8 npocmpancmee,padanus, camocmosmens- 335 (0, 8, 2),
BEKMOPO8. npocmpancmse. nepemecmumenbHbili uHoe peutenue 3aday 336 u3
Cymma ne [lepemecmumenbHulll U CO-COYEMAMENbHBIN 3AKOHbL CIOACEHUS, YyuebHUKa
CronbKux uemamesnbHblil 3aKomwvl8a cnocoba
BEKMOPOB cnoocenus.  /lea  cnocobanocmpoeHus pasHocmu 08YX|

nocmpoenus pasHocmu 08YX|BeKMopo8,  NpasUNo  CILOHNCEHUs]

6EKMOPO8. Ilpasunoneckonbkux  6eKmopog 68  Npo-

CII0JHCEeHUs] HeCKOIbKUXcmpaucmaee.

6EeKMOPOE 8 NPOCMpanHcmee.

Pewenue 3a0au YMeTh: pewams 3a0auu no meme

61 |Ymnoocenue Komou-  |[Ipasuno VMHOMCeHUS|3HATD: NPABUILO YMHONCEHUS] Teopemuuecxuti onpoc, | I1. 38, 3a0a-
Bexmopa uanupo- eexkmopa Ha uucno. Coue-gexkmopa Ha yucino. CouemamenvHuliillIposepxa domawnezo| uu 347 (6),
uiCl0 GaHMbILL  [MamenvHull U pacnpedenu-ii  pacnpeoderumenvhbie  3aKOHBIBAOAHUs, camocmoamenv-| 344, 346 usz

VpOoK mejibHble 3AKOHbL  YMHONCE-YMHONCEHUSL. Hoe peuieHue 3a0ay yueOHUKa
Hus. Pewenue 3a0au YMeTh: pewams 3a0auu no meme

62 |Komnna-  |Kombu- |Onpedenenue KomnianapHulX3HaTh. onpeodeneHue komnaianapHoix|leopemuueckuii onpoc, | I1. 39-40,
HapHble HUPOBAHH |8EKMOPOS. IIpusnaxeexmopos; npusHax I Iposepka domauinezo 3a0auu 357,
BeKMOpbL. bl YPOK  [KOMIIAHAPHOCIMU MPexKOMNIAHAPHOCIU  mpex 8eKmMopos,3aoanus, camocmosmenv- 358 (8, 2, 0),
I Ipasuno BEKMOPO8. IIpasunonpasuno napannenenuneda clodcenusHoe peulerue 3a0ay 360 (6), 362
napanne- napanienenuneodd ClONCeHUsmpex HeKOMNIAHAPHBIX 8eKMOPO8. u3 yyeOHuUKa
nenuneoa mpex HeKOMNIAHApHLIX|Y METh: peuams 3a0auu no meme

sekmopos. Pewienue 3a0au




63 | Paznooce- | Kombu- | Teopema o paznoxcenuu 3HaTh: meopemy 0 pazioAHceHUuu Teopemuuecxuti  onpoc,|ll. 41, 3a0auu
HUe 6eKmMo- | HUpo- 8EKMOPAa N0 Mpem HeKOM- | eKmopa no mpem HeKOMNIAHAPHBIM NPO8epKa domawiHezo366, 368, 369
pa no mpem| 8anHblll | NIAHAPHBLIM BEKMOPAM. 8EKMOpaAM ¢ 00KA3aMeNbCBOM. Badanus, camocmosnmensv-u3 yueOHuKa
HEeKOM- VPOK Pewenue 3a0au no meme | YMeTh: pewams 3a0auu no meme  |Hoe peulenue 3a0ay
NIAHAPHBIM
8eKmopam

64 | Obobwaro- |Ypox Iloocomoska k KOHmpoaeb- | 3HATh: NOHAMUS 6EKMOPA 8 I Iposepra domawnezo| 3aoauu K-5
wuil ypox  [nosmo- Houl pabome. Cucmemamu- | RPOCMPAHCMEe, HY1e8020 6eKMOpd, BA0aHus, camocmosamenv-| (6apuanm 4)
no meme  |peMus U 3ayus 3HAHUL, YMEHU U OJIUHbL HEH)Ie8020 eKMOpa; Hoe peuieHue 3a0ay u3 ouoakmu-
«Bexmopul |0600- HABLIKOG NO meme onpeoeneHust KOJIUHEeapHbIX, YyecKux
8 npo- Wenus PABHBIX, KOMNIAHAPHBIX BEKIMOPO8; mMamepuanog
cmpancmee NpasuUIa CIOMHCEHUs BEKIMOPOB;

» nepemecmumesnbHblll U coyema-
MeNbHbIll 3AKOHbL CIONHCEHU; 08d
cnocoba nocmpoenusi pasHocmu 08)X|
8EKMOPO8G; NPAGULO YMHONCEHUS
8EKMOpA HA YUCTIO; COYemamelbHbllL
U pacnpeoenumenbHbie 3aKOHbL
VMHONCEHUS, NPUSHAK
KOMNIAHAPHOCIMU MPeX 8eKMOPO8;
npasuno napaiienenuneoa
CTLOJHCEHUSL MPeX HEKOMNIAHAPHBIX
8EKMOPO8; Meopemy 0 pa310dHCceHUU
6eKmopa no mpem HeKOMNIAHAPHLIM
gexmopam. Y METh: peutams 3a0a4u
no meme

65 [KoHt- Ypok Ilpoeepxa 3nanuu, ymenuii u [KoumponvHnas paboma  [[losmopumu
[poJIbHAs KOHMPOJIA | HABLIKOG NO meme meopemuye-
pabora  5.3VH CcKutl  mame-
Bekropsl  Byuawuxcs puan enaswvi 1
po- ez  Ookasa-
CTpaHCTBE menbcme

66 | Vpok no- | ¥Ypok Cucmemamuszayus 3uanuti, |3HaTh: AKCUOMbL O 83AUMHOM Mamemamuueckuti  ouk-Iloemopuma
8MOpeHUsi | no6mMo- | yMeHUll U HA8bIKOG NO pacnonodxcenuy movex, npameix u | maum MJ-1 uz ouoaxmu-meopemuue-
no memam_|penus u | memam « Akcuomul NJI0CKOCMeU 8 NPOCMPAHCMEe U UX  [HeCKUX MAmepuanos cKuul  mame-




«Axcuomvl | 0606- cmepeomempuuy, «llapan- | cneocmsus, nousamue napaiieibHblx puan 2nagul 11
cmepeo- WeHus | 1eIbHOCMb NPAMBIX U NA0- | NIOCKOCMelU; NPU3HAK napai- be3  Ookasa-
Mempuuy, cKkocmetl» JIeIbHOCIU 08YX NIIOCKOCHEU, menbcme
«llapan- ceoticmea napaniebHulX nio-
JIeIbHOCMb cKkocmelti; meopemy 0 cywecm-
NPAMbIX U 806aHUU U eOUHCIMEEHHOCTNU
NJI0CKO- NJI0CKOCMU, NApanlelbHOU OaHHOU U
cmeu» npoxoosujell yepe3 OAHHYI MOUKY

npocmpancmea. Y MeTh: peuianb

3a0aqu no meme

Iloemopenue Kypca ceomempuu 3a 10 knacc (3 uaca)
67 |Ypox  no- Vpox Cucmemamuszayus 3nanud, |3HATb: NOHAMUS NEPNEHOUKYIAPHLIX Mamemamuueckuii  Ouk-| [losmopums

6mMopeHus | no8mMo- | YMeHUll U HABbIKO8 NO MmeMe | APAMbIX 8 NPOCMPAHCMEe, NPAMOU U [MAHM M2 u3 meopemu-
no meme penus u | «llepnenouxynapnocmo NIOCKOCMU, 08YX NIOCKOCMell, OuoaKxmuueckux  mame- 4ecKuil
«Ilep- 0000- NPAMbIX U NIIOCKOCTEU» nepneHOUuKyIApa, nNPoO8eOeHHO20 U3  [puanos Mamepuan
nenouKy- wieHus MOYKU K NAOCKOCMU, U OCHOBAHUSL enaswl 111 6e3
apHOCMb nepneHoOuKyIapa, HaKIoHHOL, ookasa-
npAMbIX U npo6eOdeHHOU U3 MOYKU K menbcme
niockocmeti NJIOCKOCMU, U OCHOBAHUSL HAKJIOHHOU,

npoeKyuu HakJIOHHOU HA NAOCKOCHIYb,
paccmosnus om mo4ku 00
NIOCKOCMU; C853b MeNCOY
HAKIOHHOU, ee npoeKyuel u
NepneHOUKYIApPOM,; NOHAMUSL
08Y2PAHHO20 Y2d U €20 TUHENIHO20
yena, 2padycHotl Mepvl 08Y2paHHO20
yena, yena mexcoy nioCKoCmamu,
JIeMMY O NepReHOUKYIAAPHOCTU 08YX
NapanienibHulX NPAMbIX K mpembel
NPAMOIlL, meopembl, 8 KOMOPbiX
VCMAHABIUBACTNCSL CB5A3b MEHCOY
napannieibHOCmsbio NPAMBIX U UX
nepneHOUKyIAPHOCMbIO K
NI0CKOCMU; NPUSHAK Nep-
NeHOUKYIAPHOCMU NPAMOU U




NIOCKOCMU; MeopeMbl 0 NIOCKOCHU,
NnepneHOUKyIAAPHOU NPAMOU, U O
npAMOU, NepneHOUKVISAPHOU
NIOCKOCMU; Meopemy 0 mpex
NnepneHoOuKyIApax u 0opammuyo e
meopemy; 00Ka3amenbCmeo moeo,
Ymo 6ce JTUHEUHbLE VeTbl
08Y2PAHHO20 Y2id pashsl Opye Opyey;
meopemy, 8blpaNCAOuYI0 NPUZHAK
NepneHOUKYIAPHOCIU O8YX
nIoCKoCmel,; nousimue
NPAMOY20IbHO20 Napaienenuneod;
ceolicmea epamnet, 08YePAHHBIX Yell08
U ouazonanel NPAMoYy20J1bHO20
napannenenunedd. Y METh: peuiamsy
3a0aqu no meme

68 |Vpok no-¥Ypok Cucmemamuszayus  3HaHutl,| 3HaTh: NOHAMUS NPUSMBL U ee Mamemamuueckuii  Ouk-| 3aoanus nem
emopenus  |N06mo-  [YMeHUl U HABLIKO8 NO MeMe INeMEHMO8, NPAMOI U HAKIOHHOU — [MaHm MA—3 u3
no memepenus  u«Mnozoepannuxuy NpU3Mbl, NPABUTLHOU NPU3MBI, OudaKkmu4eckux  mame-
«Mnozo-  |0606- NUPAMUOblL U ee 1eMeHMO8, puanog
CDAHHUKUY  [UWeHUs] NPABUNLHOL U YCEYEHHOU NUPAMUObL,

Gopmyast nrowaou 6oKo8ou u
NOJHOU NOBEPXHOCMU NUPAMUOBbI,
niuowaou 6OK08ol NOBEPXHOCMU
NPAasUIbHOU U YCeUeHHOU NUPAMUODL,
nI0WAoU NOBEPXHOCMU NPAMOLL U
HAKNOHHOU Npu3mbl. Y METh: peuams
3a0aqu no meme

69-| Peseps

70

MpuMepHbIE KOHTPOsIbHbIE PaboThl




KonTtposabHasi padora 1. AKCHOMBI CTepeOMeTpPHH.
IMapannenbHOCTH NPSIMON U MJIOCKOCTH

Bapuanr 1

1. Kaxoeo e3aumnoe pacnonodcenue npsamou B u mouxu A,
eciu U38eCMHO, YMO Yepe3 HUX MOJCHO Npogecmu: a)
€OUHCMBEHHYIO NJIOCKOCMb, 0) HecKonbKko niockocmeti? Omeem
obocuytime. Bvinonnume coomeemcmeayoujue yepmedncu.

2. Toeyeonvnuku ADC u BDC pacnonoowcenvr mak, umo
mouka A ne nexcum ¢ niockocmu BCD. Toukxa M — cepeduna
ompeska AD, O — mouka nepeceyenusi meouan mpey2onrbHUKa
BCD. Onpeoenume nonoscenue mouxku nepeceuenuss npsmor
MO ¢ naockocmoio ABC.

3. llapannenocpamm  ABCD u  mpeyeonvnuxk ~ DAM
pacnonoxcenvl maxk, umo moyka M mue npunaonexcum nio-
ckocmu ABC. Touka O — mouxa nepeceuenuss ouazouanell
ABCD. Haiioume nunuto nepeceuenus niockocmeti. a) BMC u
OMD] 6) BMD u ACM.

4. Touxa M mne nedxcum HU Ha O0OHOU U3 08YX CKpe-
wusaowuxcs npamulx. Jokasxcume, umo uepe3 5my MOUKY
APOXOOUmM NIAOCKOCMb, NAPATNENbHASL KAHCOOU U3 IMUX NPAMbIX,
U NPUMOM MOILKO OOHA.

Bapuanr 2

1. Kakogo 63aumnoe pacnonodxceuue npsamvlx a U 6, eciu
U38ECMHO, YMO Yepe3 HUX MOJICHO NPOBeCmU: d) eOUHCTNEEHHYIO
niockocms, 6) Heckonvko niaockocmeu? Omeem obocuylme.
Buvinonnume coomeemcmeviowiue uepmedicu.

2. Tpeyeonvnuxu ABC u ABD pacnonoowcenvr mak, umo
mouxa C ne nexcum 6 niockocmu ABD. Touxa H — cepeduna
ompesxka AD, O — mouka nepeceuenusi MeOuarn mpey2orbHUKa
ABC. Onpeoenume nonoxcenue mouxu nepeceuerus npsamoti HO
¢ naockocmoio DBC.

3. llapannenocpamm  ABCD u  mpeyeonvnuxk  BCK
pacnonodxcenvl mak, umo mouxka K ne npunaonescum niockocmu
ABC. Touxa O mouxka nepeceuenus ouazouaneti ABCD.
Hartioume nunuio nepecevenusn nnockocmeu: a) ADKu OCK; 06)
BDK u ACK.

4. llpsamasa a u napannenvhas eti N10CKOCMb A HE NPOXOOAM
uepe3z mouky M. [loxaxcume, umo uepez mouxy M npoxooum

npsAMas, NapaiieibHas NpaMou a U NIOCKOCMU d, U NPUmom
MOJILKO OOHA.

KonTposbHast padora 2. IlapaniieJbHOCTb NPAMBIX U
IUIOCKOCTEel

Bapuanr 1

1. Touxu A, B, C u D ne nesxcam 6 oouoti niockocmu, a
mouku Pu M nescam na ompeskax AD u AB coomeemcmeenro
maxk, umo AP = 3 PD u AM = MB.

1) Ilocmpoiime mouky nepeceuenusi npsmou PM c npamoti
BD.

2) [oxkasrcume, umo npsimole PM u CD ne nepecexaromcsi.

3) Ilocmpouime naockocms. npoxoosawyio uepe3 mouku P u
M  napannenvno npamou AC, u onvederume, 6 KaAKOM
omuoweHuy ama niockocmo oeaum peopo CD.

4) Ilocmpotime niaockocms. npoxoodawyro depe3 mouxky P
napanneavno naockocmu BCD, u onpederume, 6 xaxom
OMHOWEHUU 2Ma NIOCKOCMb Oelum niowadb mpey2oibHUKa
ABC.

2. Touka P nexcum mna pebpe AB napannrenenuneda
ABCDAxBxCxDx. [Hocmpotime ceuenue napannenenuneoa
NIOCKOCMbI0. npoxodsauell depe3 mouxky P u napannenvhoi
naockocmu AxDx C.

Bapnuant 2

1. Touxu A, B, Cu Due nexcam 6 oonou niockocmu, a
mouku A u M nexcam na omvezkax CD u BC coomeemcmeenro
max, umo MC = 2 BM u DH = HC.

1) Ilocmpotime mouxy nepeceuenus npsamou HM c npsamou
BD.

2) Hokaxcume, umo npamvwvie HM u AC ne nepecexaromes.

3) Ilocmpotime niockocms, npoxodsawyro uepes mouku Au M
napanneavro npamou AC, u onpedenume, 6 KAKOM OMHOUECHUU
9ma ni0cKocmo oeaum ompe3ok AB.

4) [locmpoiime naockocms. npoxoosawyro yepes mouxky M
napanneavno naockocmu ABD, u onpedenume, 6 kaxom
OMHOWEHUU 2Ma NI0OCKOCMb Oelum niowadb mpey2oibHUKA
ADC.

2. Touxa Muescum na pebpe AA)] naparnenenuneda
ABCDAxBxCxDx. [Hocmpotime ceuenue napannenenuneoa



NIOCKOCMbIO. NDoxooawel uepe3 mouxky M u napannenvuoil
naockocmu BxCxD.

KonTposbnast padora 3. IlepneHaAuKyJIsIPHOCTD NPSIMBIX U

IIOCKOCTEH
Bapuanr 1

1. Yepes eepuuny K mpeyeononuxa DKP npogedena npsamas
KM, nepnenouxviapuas naockocmu 3mo20 MDeV2OJbHUKA.
Hszeecmno, yumo KM— 15 cm, DP= 12 cm, DK= PK= 10 cm.
Hatioume paccmosinue om mouku M 0o npsamoui DP.

2. /lan NPAMOY20IbHbLU napannenenuneo
ABCDAxBxCxDx. Hatioume oeyepannwiti yeon BxADB.
ecau ussecmuo. umo yemvipexyeonvhux ABCD — keaopam, AC
=671/2cm, ABx =41/3 cm.

3. lan npamoyeonbHulll  napanieienuned, Yeoi  Menicoy
npamoimu  AxC u  BD  mpawmoin.  Onpedenume  6uo
yemuvipexyzonvruxka ABCD.

Bapuanr 2

1. Yepes gepuuny A"mpeyeonvnuxa KMP nposedena npsamast
KE, nepnenouxynapnas niockocmu 3moz20 mMpeyeoibHUKA.
Hzeecmno, umo KE = 8 ecm, MP = = 21/2T cm, MK= PK.
Haiioume KM, ecau paccmosnue ommouxu E 0o npsamoii MP
pasHo 2V41 cm.

2. /lan NPAMOY20IbHbIU napannenenuneo
ABCDAxBxCxD,. Hatioume ogvenaunviti yeon CxADB,
ecau BD =6>/2cm, AD = 6 cm, AAx =2V3 cm.

3. lan NPAMOY20IbHbIU napasnenenuneo
ABCDAxBxCxDx, yeon mexcoy npamvimu BxCu DCx pasen
60°. Onpeodenume 6uo wemvipexyeonrvrnuka BBxCxC.

KonTpoabnast pabora 4. MHOrOrpaHHMKH

Bapuanr 1

1. Ocnosanuem  npsamou  nousmer  ABCDAxBxCxDx
saensemcs napannenrocpamm ABCD co cmoponamu 4 u 8 cm,
yeon BAD pasen 60°. Juaconane BxD obpaszyem ¢ niockocmuio
ocHosanusi yeon, paeuwiii 30°. Hatioume niowaos 00Kko80U
NOBEPXHOCNU NPUSMBI.

2. Bvicoma ocnosanus npasunvroii mpey2onrvHot nupamuosl
pasHa 5 cm, a 08y2pamHblll Y201 Npu CMOpOHe OCHOBAHUS PABeH
45°. Haiioume:

a)naowadb NOBEPXHOCMU RUPAMUODL,

0)paccmosanue om  6epuluHbl  OCHOBAHUA 00 NPOMU-
B0NONOHCHOU OOKOBOUL SPAHU.

Bapuant 2

1.  Ocnosanuem npamou nouzmsr ABCDAxBxCxDx
aensemcest napannenocpamm ABCD co cmovonamu 6 u 3 cm u
yenom B, pasueim  60°. Quaconans ACx obpazyem c
NJIOCKOCMbIO OCHO8aHUsL Veon, paeuviti 60°. Hatioume niowaos
OOK0B0U NOBEPXHOCTU NPUMBI.

2. Cmopona 0CHO8aHUSI NPABUTLHOU MPEY20IbHOU NUPAMUObL
paeua 3 cm, a 08y2panHblll Y201 NpU CMOPOHe OCHOBAHUS PAGEH
45°. Haiioume:

a) n1owaosb NOBEePXHOCMU NUPAMUObL,

0)paccmosinue om  8epulUHbl  OCHOBAHUSL 00  NPOMU-
B0NOJI0JHCHOU OOKOBOU CPAHU.

KonTtposbHnasi paGora S. BekTopbI B IPOCTPaHCTBE

Baouanr 1

1. /lan napannenenune0 ABCDAxBxCxDx. Ha3zosume
00UH U3 BEeKMOpOo8, HAYANO U KOHeY KOMODO2O AGIAIOMCA
géepuiuHamMu navaiierenunedda. paeuvii: a) AxBx + o+
BC+DDx + CD;6)AB- CCx.

2. Jlan mempasop ABCD. Touxa M— cepeoduna pedbpa BC,
mouxa E— ceneouna omveszxa DM. Buipazume sexkmop JI™uepe3
sekmoput b = AB, ¢ = AC. 3 = AD.

3. /lan navannenenune0 ABCDAxBxCxDx. Meouansi
mpeyeonvnuxa ABD nepecexaromcsi 6 mouxe P. Paznoscume
sexmop BxP no sekmopam a = BxAx, b = BxCx,c = BxB.

Bapuant 2

1. /lan napannenenunedJIMCIJIC,/),. Hazosume ooun u3
8EKMOpPO8, HAYANO U KOHEY KOMODn020 AGNAomcs e’ uunamu
navannenenuneoa, pasuoviii: @) BC + + C1D1+AiA +DxAx\ 0)
DxCx-AxB.

2. [lan mempasop ABCD. Touxa K — cepeduna me- ouansi
DM  mpeveonvnuka A DC. Bwipazume eexmop BK uepes
eekmopvl 2 = BA, ¢ = BC, O = BD.

3. lan  navannenrenuneo ABCDA1B|CiDx.  Meouansi
mpeyeonvuuxa ACDx nepecexaromcs 6 mouke M. Pasznooxcume
sekmop BM no eekmopam 2 = BA ;b = BBx, ¢ = BC.
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